In recent years, scholars and public health officials have increasingly perceived tobacco as a threat to sustainable development. This article explores how stronger tobacco control efforts can contribute to the achievement of the Sustainable Development Goals (SDGs) set by the United Nations General Assembly in 2015. Most obviously, given that tobacco use and exposure account for over 7.2 million deaths annually, tobacco control is a fundamental prerequisite for achieving SDG 3: Good Health and Well-Being. However, the article also shows how tobacco is, among others, a driver of poverty and inequalities, a threat to sustainable economic growth, a challenge to the environment, and an obstacle to good governance. In effect, tobacco hinders progress on a host of other SDGs. Particular emphasis is placed on SDG 17: Partnership for the goals. While tobacco control partnerships for the past decades have helped attain public health progress globally, there is a risk of this SDG being hijacked by the tobacco industry and other corporate actors, who use it as a tool to justify the proliferation of public-private partnerships. Finally, the article calls for greater cross-disciplinary thinking and closer collaboration between tobacco control and development scholars, which could be crucial in designing successful tobacco control interventions in low-and middle-income countries, and could help achieve the Sustainable Development Agenda.
sectors -economic growth, health, education, poverty, and the environment' [1] . The slogan 'Tobacco -a threat to development' became the theme of the 2017 World No Tobacco Day. This was not the first time that tobacco has been recognised by the public health community as posing a threat 'to the cause of social and environmental justice' , rather than just being a matter of individual health [2] . In 2015, the magnitude of the tobacco epidemic was acknowledged in the 2030 Agenda for Sustainable Development [3] . The agenda, which encompasses 17 Sustainable Development Goals (SDGs), directly addresses the importance of tobacco control in SDG Target 3.a, calling for the strengthening of 'the implementation of the World Health Organization Framework Convention on Tobacco Control [WHO FCTC] in all countries' .
The FCTC, adopted in 2003, was the first legally binding multilateral international public health treaty. It covers the production, sale, distribution, advertisement, and taxation of tobacco, setting an evidence-based framework of minimum requirements for the signatory states in controlling tobacco products [4] . The FCTC -as of May 2019 -was legally binding in 181 ratifying countries. While in most high-income countries (HICs) the implementation of the FCTC has advanced markedly, in some low-and middle-income countries (LMICs) the progress has been much slower [5, 6] . This is particularly alarming given that in 2018 four out of five smokers (or 880 million out of 1.1 billion smokers) lived in LMICs [7] .
Drawing on evidence and examples from LMICs, in this article we explore key synergies between the SDGs and tobacco control. We demonstrate that strengthening tobacco control is not only relevant for achieving SDG 3 (Good Health and Well-Being), but also for broader social, economic, and environmental dimensions of sustainable development encompassed in several other SDGs [8] . We also point to the agenda of the transnational tobacco companies (TTCs) as a fundamental obstacle to achieving the SDGs and, more widely, to continued public health progress. To conclude, we argue that in order to drive progress in sustainable development, especially given the interference of TTCs, international tobacco control networks need to be further strengthened in LMICs. These processes need to be accompanied by greater cross-disciplinary collaboration, especially between the fields of tobacco control and development studies.
tobAcco As A leAdIng cAuse of poor heAlth -SDG 3: GooD HealtH anD Well-BeinG
Apart from calling for the global implementation of the FCTC, another key target of SDG 3 is 'reducing premature deaths from noncommunicable diseases [NCDs] by one-third by 2030' (Target 3.4). Tobacco use and exposure to second-hand smoke are leading risks of NCDs, responsible for a huge toll in morbidity, and accounting for over 7.2 million deaths annually [7] . This figure is projected to rise markedly, with the WHO [9] estimating a billion tobacco-related deaths in the 21 st century if current smoking rates persist.
Tobacco use is not only associated with NCDs but also with a higher risk of infections such as tuberculosis and AIDS [10] , which are more prevalent in LMICs than in HICs. By weakening the immune system, tobacco use facilitates the contraction of such diseases. Effective tobacco control is therefore also a key intervention in achieving the SDG target 3.3 'to end epidemics of (…) communicable diseases' .
tobAcco As A drIver of poverty And InequAlItIes -SDG 1: no Poverty, And SDG 10: reDuceD inequalitieS
Tobacco use tends to be highest among the poor and other vulnerable groups. In a study of 48 LMICs, the poorest males were 2.5-times more likely to be smokers than their richest counterparts [11] . Tobacco use has been found to exacerbate poverty and contribute to health and other inequalities within and between countries. When one or more members of a household are tobacco consumers, more than 10 per cent of total household income is often spent on tobacco -money which could otherwise be used for necessities such as food, education, or health care [1] . Smokers are also more likely to experience food insecurity [12] .
Economists have pointed out that the global 'economic burden of tobacco use is enormous and is increasingly borne by LMICs' [13] . In recent years, the increase in the number of smokers has been largely confined to countries with widespread poverty, particularly in Sub-Saharan Africa (SSA) [14] . Between 1990 and 2012, the demand for cigarettes increased by 44 per cent in 22 African countries, which was accompanied by a 106 per cent increase in cigarette production [15] . It is estimated that by 2030, over 80 per cent of tobacco-related deaths will occur in LMICs [13] .
In SSA, the first worrying signs are already therethe smoking prevalence among boys, at 9%, in 2013 was higher than among their peers in LMICs in other WHO regions, including the Eastern Mediterranean, South-East Asia, and Western Pacific [16] . Smoking rates are predicted to increase in 18 African countries by 2025 [17] . The number of smokers in the African region, estimated at 77 million, is projected to rise by nearly 40% from 2010 levels by 2030 [18] . The resulting epidemic of tobacco-related diseases will hit the world's poorest continent with full force, and further exacerbate global health inequalities, if those trends are not reversed.
The activity of the TTCs has been a key driver behind some of these worrying trends. Big tobacco companies have been investing heavily in LMICs, and in particular in SSA. In countries with high poverty rates TTCs often attempt to capture the market by offering very cheap cigarettes and by selling single sticks, which are more affordable for the poor and young people [19] . In markets with lower smoking rates, TTCs target vulnerable groups with aggressive marketing efforts in order to enhance tobacco consumption [20, 21] .
The TTCs have also become entrenched in LMICs as powerful economic actors carrying significant policy clout, becoming an ever more powerful opponent to tobacco control efforts. In some countries this was achieved through consolidating a long-established presence. For example, British American Tobacco (BAT) tends to enjoy near-monopoly in countries with a history of British colonialism, including Africa's powerhouses: South Africa and Nigeria. In the latter, BAT built a state-of-the-art manufacturing plant in 2003 to service West African countries, and in 2016 opened its West Africa Head Office in Lagos [22] . Other countries, especially those that still have state-owned tobacco monopolies, are still 'up for grabs' . Between 2016 and 2017 Japan Tobacco International spent almost a billion dollars to buy a majority share of Ethiopia's National Tobacco Enterprise [23] . Research conducted in Eastern Europe after the collapse of the Soviet Union has shown that the replacement of inefficient, backward, state-owned behemoths with competitive, modern, marketing-savvy TTCs is not good news for public health and can lead to weaker tobacco control and rising smoking rates [24] .
fAcIng A smokIng epIdemIc Among women -SDG 5: GenDer equality
Historically, smoking has been far more common among men than among women [25] . However, in recent decades we have seen this gap slowly eroding, with 27 per cent of all countries recording significant decreases in male daily smoking, versus only 16 per cent recording reductions for women. While this shift has been most pronounced in HICs, in some LMICs, including Russia and Indonesia, female daily smoking has significantly increased since 1990 [26] .
In many LMICs the epidemiological picture is less clear because systems of public health surveillance are less developed, making it necessary to rely on modelling. Nonetheless, there is evidence suggesting that in certain low-income contexts, in particular in SSA, smoking rates among girls are significantly higher than among adult women [16] . With Africa's demographic 'youth bulge' , those trends could spell a public health catastrophe in the making.
Evidence shows how the TTCs use a variety of tactics to encourage and normalise tobacco use among youths and women in LMICs. These include offering free samples and sponsoring events for youth as well as deploying 'trend setters' to promote smoking among girls and women [27] . In settings with low social acceptability of female smoking, i.e. in parts of Africa, Eastern Europe, and South-East Asia, tobacco companies pursued culturally attuned marketing campaigns to draw women to smoking [28] .
tobAcco's fAlse promIses of sustAInAble growth -SDG 8: Decent Work anD economic GroWtH, And SDG 12: reSPonSiBle conSumPtion anD ProDuction
The TTCs have attempted to portray their business as a driver of economic growth and job creation in LMICs. In some of the world's poorest countries they have forcefully pushed for the development of tobacco farming, presenting it as an economic and development opportunity [29] . Millions of farmers have been convinced to focus on tobacco cultivation, becoming reliant on tobacco industry custom [29] and contracts that often do not guarantee farmers a minimum price [30] . Instead of lifting farmers out of poverty, tobacco cultivation has been found to often lead farmers to accrue loans that they are unable to repay [30, 31] and to rely on government subsidies [29] , while large buyers control supply chains [32] .
The tobacco economy has also been at odds with fostering responsible production, distribution, and consumption mechanisms. On production, tobacco farming exposes the world's 33 million tobacco farm workers, over 50 per cent of whom are women and minors, to a host of dangerous chemicals [29, 33, 34] . One common condition, green tobacco sickness, with an estimated prevalence of between 8.2 and 47 per cent among tobacco growers globally, is particularly common among Asian and South American tobacco harvesters [35] . This is incompatible with the ideas of decent work and responsible production.
The TTCs have historically engaged in problematic practices regarding their products are distributed to their end customers. Overwhelming evidence exists pointing to the involvement of the tobacco industry in global cigarette smuggling throughout the 1990s [27, 36, 37] . While in recent years the TTCs have claimed they are now victims of tobacco smuggling, they continue to overproduce and oversupply tobacco products in some markets, with the knowledge that the excess will end up on the illicit market [38] . Evidence from government investigations, whistle-blowers, and leaked tobacco industry documents, also in LMICs, indicate that TTCs are still involved in smuggling and use distributors with a known history of smuggling [39, 40] .
Finally, the notion of responsible consumption is difficult to apply in the discussion of a product, which, if used as intended by its producer, will kill up to half of all its users [41] . Responsible production and consumption also need to take into consideration their broader environmental consequences, which are covered by SDGs 14 and 15.
tobAcco As An envIronmentAl chAllenge -SDG 14: life BeloW Water, And SDG 15: life on lanD
At all stages of their life cycle, tobacco products pose a serious threat to the environment [42] . One example are the billions of cigarette butts discarded every day, which constitute one of the world's leading environmental pollutants. They are the top item collected in coastal cleanups, with cigarette filters constituting a major source of plastic waste in the oceans [43] . The toxic chemicals that can leach from cigarette butts can be highly dangerous to maritime life -in laboratory studies a single smoked cigarette butt dropped in one litre of water is sufficient to kill marine and freshwater fish species [44] . Studies also found increased water pollution around tobacco farming communities [45] . However, more research is needed to fully understand the effects of cigarette waste on our oceans, rivers, and lakes, given the growing scale of the phenomenon.
On land, tobacco growing and manufacturing have been found to contribute to agrochemical pollution, soil degradation, and deforestation [45] . The WHO [46] reports that every year around 200,000 hectares of forest and woodland are cut down due to tobacco farming. Tobacco manufacturing also produces a large amount of waste. In 1995, an estimated 2.3 billion kilograms of manufacturing waste and 209 million kilograms of chemical waste were produced by the global tobacco industry [46] . The negative effects of tobacco on smokers' health is well known, but it is also increasingly clear that even brief exposure to second-hand smoke can be harmful to the health of those surrounding the smoker -not only adults and children, but also pets. Also of concern are the effects of swallowing cigarettes on children, pets, and wild animals, which are still under-researched [47, 48] .
tobAcco As An obstAcle to good governAnce -SDG 16: Peace, JuStice anD StronG inStitution
The FCTC provides a systematic roadmap to minimise, and eventually overcome, the detrimental impact that tobacco production, distribution, and consumption have on the ability to meet the SDGs across the globe. Amongst others, the FCTC includes a measure designed to help curtain the influence of the TTCs on the policy process. FCTC Article 5.3 obliges the treaty signatories to the following: "In setting and implementing their public health policies with respect to tobacco control, Parties shall act to protect these policies from commercial and other vested interests of the tobacco industry in accordance with national law".
However, the adoption of the measures of the FCTC, and the enforcement of Article 5.3, have not been even. While HICs have on average translated around two thirds of FCTC provisions into their legal and regulatory frameworks, in LMICs the figure has been under 50% [5] . Given the overproportionate toll of tobacco on poorer countries, why has the progress in adopting the FCTC been slower in LMICs? Part of the answer must be sought in the influence of the five tobacco companies that collectively control almost 90% of the world's cigarette market [32] .
In recent decades, faced with stagnating or declining smoking rates in their traditional high-income markets, and with well-organised public health networks using the FCTC to exercise pressure on policy-makers and governments for stricter regulation, the tobacco industry has turned its gaze towards LMICs as their main target for expansion and source of future growth [49] . Research has revealed the myriad ways in which cigarette companies oppose tobacco control regulation [27, [50] [51] [52] . These include denying the health risks of smoking [53] , manufacturing doubt about the effectiveness of public health legislation [54] , undermining sound science, and funding influential front and lobbying groups [55] . One measure attempting to systematically gauge tobacco industry influence, the Tobacco Industry Interference Index, has shown that in Southeast Asian countries the TTCs continue to interfere with government efforts to strengthen public health provisions by lobbying and deterring policymakers from implementing effective tobacco control policies [56] .
When governments of smaller LMICs have sought to introduce evidence-based tobacco control policies, for example on plain packaging, the TTCs have threatened them with lawsuits and international tribunals in numerous cases [17, 27] . With their vast resources, influence, and an agenda that stands in direct conflict with development priorities, the tobacco industry continues to be a threat to building good governance, as well as transparent, accountable, effective institutions in LMICs.
tobAcco Industry Attempts to hIjAck the sustAInAble development AgendA -SDG 17: PartnerSHiP for tHe GoalS
The SDG 17 aims to strengthen global partnerships in support of the Sustainable Development Agenda. In recent decades, such partnerships have become a driver of tobacco control progress and given rise to an increasingly cohesive international epistemic tobacco control community [57] . The ability of local health advocates to tap into such international tobacco control networks, along with a good understanding of the local context, seem to have underpinned the ability to implement stringent tobacco control provisions in LMICs [58] [59] [60] [61] [62] .
However, in recent years SDG 17 has also become the centrepiece of the strategy of the tobacco industry to portray itself as an ally in the efforts towards sustainable development. Research suggests that the TTCs have increasingly adopted the development rhetoric, seeing SDG 17 as a tool that could help justify the proliferation of public-private partnerships [63] . Such forms of engagement of public bodies with the industry (including tobacco, alcohol, and food companies) have often been found to be ineffective in achieving public health goals and have been used by business interests to block or weaken regulation and ultimately resist change [64, 65] . At the same time, they provide an avenue for the TTCs to normalise their involvement in policy debates. In the words of BAT's Chief Executive Officer Nicandro Durante, 'Goal 17, with its focus on partnerships, is also particularly relevant. Working collaboratively as part of multi-stakeholder partnerships has always been central to our approach to sustainability' [63] .
Under the guise of a commitment to the Sustainable Development Agenda the TTCs attempt to depict themselves as part of the solution rather than the problem, referencing their corporate social responsibility activities, the strength of their supply chains, which can allegedly benefit farmers in LMICs, as well as their widely publicised efforts to reduce environmental degradation [66] [67] [68] [69] . Throughout, they present the SDGs as their rationale for engaging with actors and organisations at regional, national, and global levels [70] . Recent examples include the Philip Morris-funded Foundation for a Smoke-Free World (attempting to establish research collaborations with academics and governmental agencies), as well as the tobacco industry's active presence on the fora of international organisations, including the International Labour Organisation or the World Trade Organisation [71] [72] [73] .
In order for the tobacco control community to effectively counter the TTCs' misleading use of sustainable development rhetoric, coordinated global systems of monitoring and sharing of best practice need to be developed. These can help underpin responses to the multi-faceted activity of the TTCs. Existing networks should be used in particular to strengthen tobacco control in LMICs, through capacity building, deepening international collaborations, and fostering local leaders and enabling them to draw on the vast pool of experiences and case studies from around the world [74] [75] [76] [77] . Global tobacco control networks also need to be sustainable, because adopting legislative measures is only the first step, with their implementation and enforcement being equally important.
the need for cross-dIscIplInAry thInkIng And A cAll for further reseArch
Thus far, the bulk of tobacco control research, and in particular research on tobacco industry interference, has focused on high-income settings. While this has begun to change in recent years [27, 74, 75, 78] , we still know relatively little about the needs of local tobacco control advocates in LMICs and how they can be best supported by global networks in countering the interference of the tobacco industry. With LMICs now at the core of the TTCs' business expansion plans, understanding and addressing these needs is now more urgent than ever.
Addressing this gap in knowledge is also important for another reason. When opposing tobacco control regulation, the TTCs seem to be taking an approach that combines their assets of a global reach and of local expertise. On one hand, they seem to be using similar tactics globally in trying to secure preferred policy outcomes, both in terms of the economic, social, and political arguments they use, and in terms of coalitions they try to build to amplify their voice [27, 78] . On the other hand, in-depth case studies of LMICs have revealed the industry's ability to tailor these overarching global strategies to exploit local specificities in LMICs [22, 37, [79] [80] [81] . Research on the political influence of the tobacco industry should therefore also incorporate both these dimensions: first, the global picture, mapping out cross-cutting similarities in industry tactics, as well as inter-and transnational efforts to prevent and counter industry interference; and second, the contextual specificities of LMICs, of regions and individual countries, which need to be taken into consideration when developing interventions mitigating industry activity.
To obtain a sound understanding of the local perspective, in particular, a more tight-knit collaboration needs to be established between tobacco control researchers and development study scholars and practitioners. Development experts can provide insights on topics like corporate social responsibility and local livelihoods, informal economies, civil society, governance, and corruption, as well as an in-depth and intimate knowledge of local contexts. These can be crucial in informing research agendas facilitating the development of effective strategies to oppose corporate actors seeking to undermine effective public health policies in LMICs. Similarly, the debates on global supply chains, another topic often studied under the banner of development studies, can help public health scholars make sense of the bigger picture of the tobacco epidemic.
Some of the broad, scoping research questions that need to be asked in order to assess the potential path- conclusIons Despite significant progress in tobacco control in some regions of the world, the smoking epidemic is still on the rise in several LMICs, and attempts to arrest it are undermined by the activity of TTCs. In this article we show how closely tobacco control priorities are aligned with the Sustainable Development Agenda, and howconversely -tobacco production and consumption is highly inconsistent with the SDGs, despite TTCs' claims otherwise (see, for example, BAT, 2018, Imperial Brands, 2018, JTI, 2018, PMI, 2018). Effective interventions that could help lower smoking prevalence and initiation would not only directly contribute to achieving SDG 3 (Good Health and Well-Being), but also contribute to the efforts linked to ending poverty (SDG 1), ending inequality (SDG 10), strengthening gender equality (SDG 5), facilitating decent work (SDG 8), promoting responsible production and consumption (SDG 12), and protecting life below water and on land (SDGs 14 and 15). Strong institutions, covered by SDG 16, are vital for advancing tobacco control and countering the political activities of TTCs.
Finally, the development of strong partnerships (SDG 17) in tobacco control requires, on one hand, the strengthening of international networks between health advocates, researchers, and organisations in HICs and LMICs and, on the other, more in-depth research on LMICs, which would yield a better understanding of the similarities, differences, and specificities of tobacco politics in these countries. In achieving the latter, tobacco control researchers should be encouraged to collaborate across disciplinary boundaries, and in particular to learn from, and develop collaborations with, development scholars working on LMICs. dIsclosure All authors are part of the global tobacco industry watchdog STOP (Stopping Tobacco Organizations and Products), which is funded by Bloomberg Philanthropies. The authors report no conflict of interest.
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